As the COVID-19 pandemic continues to unfold, guidelines related to the delivery of medical and cancer care are being disseminated in an effort to flatten the curve of transmission while continuing to provide appropriate guideline based care for cancer patients. Head and neck squamous cell carcinoma (HNSCC) is unique in its location in the upper aerodigestive tract, a known location that harbors SARS-Cov2, the causative virus in COVID-19. Otolaryngologists and associated multidisciplinary team members caring for head and neck cancer patients are at heightened risk of transmission through mucus, blood, and aerosolized particles. A high rate of transmission to otolaryngologists has been reported in China, Italy, and Iran, with reports of morbidity and death [@b0005]. The limited availability of COVID-19 testing, personal protective equipment (PPE), disposable medical supplies, hospital and ICU beds, ventilators, and ancillary staff force clinicians to triage which procedures are "essential" and which can be safely delayed. Healthcare providers who contract the virus have generally been mandated to self-quarantine, thereby reducing the availability of the hospital workforce. In the midst of the ongoing pandemic, patients diagnosed with HNSCC now have the added stress in how COVID-19 will impact their care and treatment. The current evidence supports that cancer patients have a higher risk of infection and serious complications from COVID-19 relative to other patient subgroups [@b0010]. Uncertainties such as whether treatment will continue and how these high risk patients will continue to access services, are being addressed as the situation continues to evolve.

Patients, physicians, health care workers, health care systems, ethicists, and attorneys among others have become aware of the number of complex dilemmas and issues that have arisen during this pandemic that include but are not limited to the following:•COVID-19 is highly contagious, transmissible, and disseminated•COVID-19 has a mortality rate of 1--2% with current data in the US•HNSCC is a deadly disease with mortality in the 40--50% range if untreated•HNSCC can arise in mucosal membranes and the diagnosis and treatment often require potential viral exposure (staff, patients and healthcare workers).•Many patients with HNSCC remain a high aerosilization risk after treatment due to dysphagia and/or airway compromise. These patients may require nasogastric tubes, percutaneous gastrostomy tubes and/or tracheotomy tubes, potentially exposing health care providers to aerosolized virus.•Many clinicians in otolaryngology, dental and other specialty offices have closed during this pandemic limiting access and care for HNSCC patients. While virtual visits are offered, telehealth, virtual health and telemedicine aren't widely available and provide a limited examination for cancer patients needing evaluation.•Large academic institutions in certain geographic areas have become overwhelmed with COVID-19 patients preventing access to care or hospital beds or clinics for cancer patients. Other health systems may have limited supplies of resources, limiting access to care of those patients who are high risk including those with HNSCC.•Operating rooms, ICUs and procedural units have closed in some hospital systems, thus limiting procedures, biopsies, and imaging capacity to certain HNSCC patients.•Limited access to valid COVID-19 testing, quality swabs, reagents and lack of access to COVID-19 antibody tests have further complicated triaging and treatment of HNSCC patients.•Asymptomatic, minimally symptomatic, or pre-symptomatic patients may be significantly contagious. Therefore, symptom-based screening may not be enough to detect COVID + patients, thereby necessitating PCR testing for all patients requiring procedures or treatment.•Supplies may be prioritized to COVID-19 positive patients although negative testing may not be accurate and some have considered treating all patients as possible asymptomatic carriers.•Hospital administrators, Intensivists, Anesthetists, surgeons and OR staff are faced with the dilemma of caring for urgent cancer patients amidst the risk of exposure to COVID-19 in systems where PPE supplies are limited.•Nurses, advanced practice providers, physicians and staff are the link between hospital policies and patients and have been forced to attempt to answer questions for delays in treatment based upon protocols or lack thereof in a hospital system.•Limitations on family members permitted in hospitals have added more stress to patient families and healthcare professionals.

Several proposals have been put forth to guide surgical oncologists and multidisciplinary team members in the management of head and neck cancer patients during this pandemic.

Provider personal protective equipment and testing {#s0005}
==================================================

Members and invitees of the International Head and Neck Scientific Group have published guidelines suggesting that interventions that may aerosolize secretions should be avoided when possible, and health workers who are pregnant, over 65, or who have chronic diseases should avoid contact with potentially infected patients [@b0015]. Similarly, a recent review in JAMA Otolaryngology discusses the risk of aerosolization associated with the use of powered instruments in mucosal head and neck surgery, and recommends the use of a powered air purifying respirator (PAPR), N95 masks, or face shields in patients being evaluated for COVID-19 [@b0020]. The European Society of Surgical Oncology is also taking precautions: advising clinicians to not see patients over 70 years of age in the clinic unless urgent and discouraging surgery for benign diseases [@b0025]. The Australian Society of Otolaryngology Head and Neck Surgery recommends that otolaryngologists use PAPR when performing urgent or emergent cases on COVID-19 positive patients, preferably in designated negative pressure operating rooms [@b0030]. To maintain high standards in cancer care, physicians at the National Cancer Institute of Milan have launched a social media campaign to extend frequent COVID-19 testing to health care workers involved in the treatment of cancer patients [@b0035].

Surgical triage {#s0010}
===============

The Centers for Medicare & Medicaid Services (CMS) suggests limiting all "non-essential" surgeries and procedures until further notice, providing a tiered framework (Tiers 1--3). The American College of Surgeons (ACS) has issued the Elective Surgery Acuity Scale, defining which patients should proceed to surgery based on the urgency, the patient's health, and the surgical setting. For an otherwise healthy patient with "low risk cancer," classified as Tier 2a, CMS recommends postponing surgery. For "most cancers," classified as Tier 3a, CMS does not suggest postponement [@b0040].

NHS England has similarly established priority groups for surgery, systemic anticancer treatments, and radiotherapy to assist clinicians in the decision-making process. For systemic treatments, patients can be classified into six priority levels. Patients undergoing curative therapy with a greater than 50% chance of success are assigned the highest priority level. Those who are awaiting non-curative therapy that is unlikely to offer palliation, tumor control, or an extension of life by more than one year are in the lowest level. For radiotherapy, there exist five priority levels. Patients with rapidly proliferating tumors that cannot afford treatment delays have the highest priority [@b0045].

In terms of the surgical management of head and neck patients, ACS recognizes that cancer progresses at variable, disease-specific rates and that treatment delays carry risks to patients. The decision to cancel or proceed with a surgical procedure must be made while factoring in many considerations, both medical and logistical [@b0050]. The Society of Surgical Oncology states that most uncomplicated endocrine procedures can be delayed. Diseases that may qualify for urgent surgery (within 4--8 weeks) include thyroid cancer that is life-threatening with local invasion and/or has aggressive biology, severely symptomatic Graves' disease refractory to medications, goiters that are highly symptomatic or at risk of impending airway obstruction, suspected anaplastic thyroid cancer or lymphoma requiring diagnostic open biopsy, and hyperparathyroidism with life-threatening hypercalcemia refractory to medications [@b0055].

In Canada, Ontario Health Cancer Care Ontario (OH-CCO) put forth *Pandemic Planning Clinical Guideline for Patients with Cancer* to provide recommendations for a systematic approach in assigning priority for consultation and treatment of cancer patients during a pandemic. The guidelines propose using a priority classification (A, B, or C) to stratify cancer patients based on *need* and *efficacy of treatment*, which will dictate the terms under which they are treated, where they are treated, and when they are treated. For head and neck cancer patients, the ethical responsibility to evaluate and categorize them based on the two aforementioned criteria rests with the surgical oncologist, often in consultation with other providers. Priority A encompasses those who are in critical condition (unstable, unbearable suffering, and/or whose condition is immediately life threatening) and for whom there is effective treatment. These patients require immediate medical attention to initiate or continue treatment. Priority B determines those who are in a non-life threatening state and therefore can have their services deferred without undue risk during a wave of the pandemic event. Priority C determines those who are undergoing routine follow-up or screening and can reasonably wait until the pandemic is over. The priority classification can be employed to determine which patients would most benefit from palliative care symptom management, radiation, surgery, and systemic therapy during a pandemic [@b0060].

The latest Centers for Disease Control and Prevention (CDC) recommendations state that inpatient and outpatient elective surgical and procedural cases should be delayed, consistent with guidelines issued abroad [@b0065], [@b0070], [@b0075]. As of March 31, Military and Dental Treatment Facilities have postponed all elective surgeries, invasive procedures, and dental procedures [@b0080]. Similarly, the American Academy of Otolaryngology---Head and Neck Surgery strongly recommends clinicians to limit patient care, both office-based and surgical, to individuals with "time-sensitive, urgent, and emergent medical conditions," as determined by the individual physician on a case-by-case basis [@b0085]. The American Head and Neck Society (AHNS) adds that head and neck surgery will still be indicated in the care of oncologic patients and, to date, no organizations have advocated that cancer care should be delayed. In addition, the AHNS suggests avoiding unnecessary endoscopic exams and discourages the use of nebulizers and atomizers to decrease the risk of transmission through aerosolized particles [@b0090]. To help patients, survivors, and caregivers navigate through the COVID-19 crisis, the Head and Neck Cancer Alliance has disseminated resources to educate them about expected changes in patient care during the pandemic [@b0095].

Chemoradiation considerations {#s0015}
=============================

In response to the pandemic, the global radiation oncology community also created consensus guidelines to aid in the management of patients with cancer. The key messages, supported by the American Society for Radiation Oncology (ASTRO), state that radiotherapy should be delivered at the earliest opportunity if the treatment is curative. For head and neck cancer, there is evidence that a 16% increased risk of death exists for every month of delay of radiotherapy [@b0100]. If disease biology permits postponement, then deferring treatment until an expected decline in COVID-19 cases is reasonable. For individuals on active treatment diagnosed with COVID-19, the decision to delay or modify treatment should be individualized based on the overall goals of treatment, the patient's current oncologic status and medical comorbidities, and treatment tolerance. A risk--benefit analysis is warranted if radiotherapy is offered as an adjunct to prior surgery, as patients who can expect only modest benefit in terms of long-term survival gains may desire to avoid therapy during the pandemic. For patients receiving treatment for palliation, the recommendation is to exhaust all other options, such as maximizing analgesia, prior to pursuing radiotherapy. Furthermore, most patients who have recently completed radiotherapy may have their follow-up appointments safely delayed by two or more months, with telemedicine as needed [@b0105], [@b0110].

The American Society of Clinical Oncology (ASCO), in agreement with advice from medical oncologists in Italy, Sweden, and the United Kingdom [@b0115], advises rescheduling routine follow-up visits for well patients but recommends against delaying chemotherapy except for patients with respiratory symptoms or fever. Although ASCO acknowledges that individuals receiving chemotherapy are considered a vulnerable population for life-threatening coronavirus complications, there is limited evidence to support interrupting or delaying treatment to potentially prevent COVID-19 infection [@b0010]. To reduce the frequency of clinic visits, conversion of intravenous to oral systemic regimens and shorter radiotherapy fractionation can be considered [@b0120].

Institutional practice patterns {#s0020}
===============================

In an effort to guide otolaryngologists-head and neck surgeons and other clinicians through this pandemic, many institutions have released recommendations with the goal of preserving needed resources and ensuring the safety of patients and medical personnel. Head and neck surgeons at the Medical University of South Carolina have transitioned to telephone and virtual video visits using Amwell for new and follow-up patients. One on-site provider is available to evaluate new and follow-up consultations in clinic, held at least three times per week, for all head and neck patients that must be seen regardless of who their primary surgeon is. The University of Nebraska Medical Center has released procedure guidelines to provide decision support for the perioperative management of patients requiring anesthesia and surgical services [@b0125].

An evidence-based review from the Stanford Department of Otolaryngology makes the following recommendations: telehealth for clinic visits and all patient interactions for faculty over the age of 60, a reduced number of residents on service, and that single surgery is performed only by an attending. They further issue the following detailed four-tiered stratification defining urgency of some head and neck cases during the COVID-19 pandemic: 1) proceed with surgery: head and neck squamous cell carcinoma (HNC), anaplastic or medullary thyroid carcinoma, metastatic or recurrent papillary thyroid carcinoma (PTC), skull base cancer, and some skin cancers 2) consider postponing greater than 30 days: low risk PTC and some skin cancers, 3) consider postponing 30--90 days: routine benign thyroid nodules, revision PTC, basal cell carcinoma with low morbidity 4) case-by-case basis: rare histology with uncertain rate of progression, diagnostic procedures [@b0130]. For COVID-19 positive patients who require urgent or emergent surgery, Stanford recommends all operating room staff to wear PAPR until further data is available. For urgent cases to be performed within 30 days, in which the patients' COVID-19 status is unknown, pre-operative testing 48 h prior is also suggested [@b0030].

The Seattle Cancer Care Alliance (SCCA) is rescheduling routine follow-up visits for well patients, at the discretion of the clinical team, to maintain patient safety and expand provider availability. For patients with respiratory symptoms or fever, the SCCA recommends delaying chemotherapy according to the standards for the disease and treatment. For those without symptoms and receiving adjuvant curative or palliative chemotherapy, postponing therapy is not advised, as delays may compromise survival [@b0135].

The Huntsman Cancer Institute at the University of Utah suggests categorizing all surgeries and interventional procedures into one of three categories with a corresponding action plan: (1) cancel elective procedures, those where a delay of 6--8 weeks will not negatively impact the patient's health, (2) reschedule "time-sensitive" procedures, which are not urgent or emergent but cannot be delayed beyond 6 weeks, and (3) proceed with urgent or emergent procedures, which must be performed in 24--48 h. The institute has no specific recommendations on delaying chemotherapy and/or radiation therapy due to the pandemic, as the decision requires consideration on a case-by-case basis [@b0140].

Sensing a need for 'real-time' information, institution-specific data on head and neck surgery practice patterns during the COVID-19 pandemic was collected and distilled into an accessible spreadsheet. Contributors, all otolaryngology/head and neck surgeons practicing in the United States, were solicited via email and text. Information gathered is updated regularly and available on the AHNS Bulletin Board at <https://www.ahns.info/covid-19-info/>. Data collected included current COVID-19 burden in the state, PPE practices, perioperative COVID-19 testing, cancer case scheduling concerns, and utilization of residency cadres. To date, 14 institutions have been contributing. All institutions delayed cases that could wait 6--8 weeks, based on surgeon discretion. 86% of institutions had a review process for cancer surgery scheduling, and 4 institutions had suspended transoral robotic surgery. All institutions had significantly limited clinic visits to those considered urgent by the provider, and most had implemented telemedicine visits [@b0145].

Testing considerations {#s0025}
======================

Testing for COVID-19 in the pre-operative period remains varied and controversial. Debate exists in regards to the availability and type of testing and with regards to their respective sensitivity and specificity. Major concerns with regards to timely pre-operative testing and the delay of results also complicate matters. Some patients are forced into quarantine while they await results - and if negative, until their surgery date to minimize an infection after their testing date. Fortunately, the availability, accuracy, timing and location of pre-operative testing and emerging antibody testing beginning to take shape and will allow for expedient safe care of cancer patients during the pandemic. Further research on this topic of pre-operative testing is ongoing and guidelines are still being created. It is clear however that the most appropriate pre-operative testing strategy will depend on available institutional resources.

Although the available guidelines are non-specific, they do allow flexibility determined by local circumstances and available resources. There appears to be a consensus across available guidelines that HNSCC cases deemed as urgent by the local otolaryngology -- head and neck surgery multidisciplinary teams, should continue in spite of the ongoing pandemic with the caveat of appropriate personal protective equipment and resources being available. The risk of patient morbidity and mortality caused by delaying HNSCC treatment is greater than the risk of COVID-19 exposure in surgery and in post-operative care in the setting of adequate resources and infrastructure to mitigate viral concerns. Facilities that lack adequate resources will no doubt experience difficulty in following these criteria.

As the nation reassesses the situation on a day-to-day basis, otolaryngologists-head and neck surgeons may be better informed on how to best manage the treatment of head and neck cancer patients during a pandemic, and should be integral in the planning and distribution of institutional oncologic surgical triaging.

**Message**: The management of head and neck squamous cell carcinoma represents a unique challenge in the COVID-19 era given that the majority of these cancers arise in mucous membranes that may harbor the virus and/or be the entry point of the virus into the human body. The potential for viral dissemination to health care providers during routine diagnostic endoscopy or definitive surgical procedures is of serious concern. Head and neck cancer treatment remains a high priority during a pandemic and patients should undergo standard of care treatment as soon as possible when system resources are available and the risk of collateral exposure can be controlled or prevented.

**Submessage**: When possible, preoperative testing and screening for exposure and/or viral infection should be performed to allow timely surgical intervention, reducing morbidity and mortality of the cancer patient while maintaining the safety of patients, the health care system, clinicians and staff.
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